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CLAIM LISTING 

, (Currently Amended) A method for controlling the level of exhaust gas 
recirculation (EGR) admitted into a combustion chamber of a reciprocating engine 
comprising the steps of: 

evaluating an ionization signal; 

^ ponding to a de areAieveUjfESRUnd 

«- — ChEmber baSCd ° n ^ , . 
evaluation of the ionization si^a. M d aJ dyhatth^^^ 

wjaua s '"'erar ^» wadflB af the Baa ten sang!! wave fon " 

2. (Cancelled). 

3 (Currently Atnended) The method of claim 1 3 therein fte step of adjusting 
th e level of EGR admitted into the combustion chamber further includes adjusting the level of 
EGR admitted into the combustion chamber to a highest level such that the average real t,me 
ion current signal is at a minimum level where misfire does not occur. 

4 (Original) ThemethodofclaimSwhereinthestepofadjnstingthelevel 
of EGR to the highest level such that the average real time ion current signal is at the 
minimum level where misfire does not occur comprises the steps of: 

increasing the level of EGR until an individual cycle ionization signal curve has an 
area at or below a threshold level; 

defining a target level for the running average a, the point that is one cycle before the 
individua, cycle ronization s.gnal curve with an area at or below the threshold .eve.; and 

lowering the level of EGR to the a level such that the average ionization curve for that 
engine condition stays proximate to the target level. 

5. (Currently Amended) The method of claim 1 2 further comprising the steps 
lowering die targe, average ion current to increase the desired level of EGR; and 



of; 



2 
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6 (Original) The method of claim 5 further comprising the step of 

average ionization current. 

7 (Original) Themethod of claim 1 further comprising*!* step of 

ion sensor. 

8. (Currently Amended) Themethod of claim IS further comprising the steps 
^ .eceivingapluraliryofioncurrents.gnaisoverapluralityofengtnecomhu.tton 

current. 

9 (Original) The method of claim 8 wherein the step of receiving the 
p.urality of ion current signals over a plurality of engine combustion cycles 
ItlpofmeasunngmepluraHtyofion current signais over a set numher of engme eomhushon 

cycles. 

,0 (Ongina.) The method of c.aim 9 wherein the step of measuring the 
plU ra,i,yofion current signals compnses the step of measonng the plurahty of ton current 
signals using a spark plug type of ion sensor. 
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,, (Original) Theme.hodofdaim9xvhereinthes.epofmeasuring.he 
pinrahtyofioncnrren.signa.seomprisesmestepofmeasuringthep.ura.i^ofioncurren, 

signals using an ion sensing apparatus integral with an igmtion system. 

12 (Original) Themethodofclaimlwhereintheionizationsignalhaaa 
second pea, corresponding .0 the peak temperature of the oombustion process and tost^of 
adjusting the level of EGR admitted into the combustion chamber based on the evaluation of 

the ionization signal comprises the steps of: 

comparingareaHimeaverageofaerankshaftangleofftesecondpeakof.he 

ionization signal to a, arge, ang.e of the second peak of the ionization signa. corresponding, o 

a desired level of EGR; and 

adjusting the level of EGR admitted into the combustion chamber such that the real 
time average of the angle of the second peak of the ionization signal is within a tolerance 
window of the target angle. 

,3 (Original) The method of claim 12 wherein the step of adjusting the level 
of EGRadmittldtoto the combustion chamber such that to real time average of to angle of 

^"Iftomluunlaverageoftocrank shaft angle of the second peak of to ionization 
of to crank shaft angle of to second peak of the ionization signal ,s wi.hm a tolerance of the 
,arBet "toreal time average of to crank shaft angle of to second peak of to ionization 

target angle. 

14-57. (Cancelled) 

58 (Original) A method for controlling the level of exhaust gas recirculation 
(EGR) admitted into a combustion chamber of a reciprocating engine comprising to steps of: 
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angular peak location. 



measunng 
ion sensor. 



(^admitted into a combustion chamber ^^XZ and ^average peak 

companng a real time delta between the M ^ start of com bustion and 

adjusting the level of EGR admittea t signal w 

between the start of combustion and the average peak locahon 
within a tolerance window of the target angular delta. 

• • n The method of claim 60 further comprising the step of 



ion sensor. 



fi2 (Original) Amethodforadjustinglherateofinjectionofexhaustgas 
^L^— intoacombnationchamb.o^^canngengtne 

^p^locationoftheaverageto — ^ oh an,ber such that 

signal is within a tolerance window of the target angular delta. 
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,r, ■ ■ „n The method of claim 62 further comprising the step of 

ion sensor. 

« rorishraf, A method for controlling the level of exhaust gas recirculation 
engine comprising the steps of: ^ fashion; and 



a desired level of EGR. 



• n The method of claim 64 wherein the step of variably actuating 

* ngths of time during an intake stroke of the reciprocal engme. 

n Themethodofclaun65whcreinthes.epofopeningthesecond 
66. (Ongmal) Themethouo indudes the step of opening 

exhaust valve for varying lengths of tune dunng an ™ tA ™ from „ jorazatio n 

combustion chamber. 

, n ■ ■ n The method of claim 66 further comprising the step of 

ion sensor. 

68-87. (Cancelled) 

88 . (New) The method of claim 1 wherein the reciprocating engine is a diese, 

engine. 

89. (New) Themethod of churn 1 wherein the reciprocating engine is a 



homogeneous 



charge compression ignition (HCCI) engine. 
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